and is reduced to background levels by early anaphase (see Figure S1 in the Supplemental Data available with this article online). This expression profile suggests that, as expected, CycB accumulates in G2 phase to promote Summary the G2/M transition and is degraded in anaphase to promote exit from mitosis. In somatic cells, CycB ex-A fundamental yet essentially unexplored question in pression is also restricted to mitotic cells. Figure 1A) . in the Ovary In third instar larval ovaries, CycB protein is present at To follow the fate of PGCs in the CycB mutant during various levels in PGCs, presumably reflecting the subsequent oogenesis, we examined the germline of asynchrony of the PGC cell cycle (Figures 1C-1E) . CycB the newly eclosed CycB 2 mutant females. 47% of the is also present in all somatic cells of the gonad except mutant ovarioles are completely devoid of germ cells for postmitotic cells such as the forming terminal fila-( Figure S2B ), whereas 35% of mutant ovarioles contain ment and cap cells (Figures 1C-1E) .
, a null CycB mutant [2]. CycB 2 mutant ovaries GSCs causes the same defect, confirming the direct
have an average diameter of 95.5 Ϯ 13.8 nm (n ϭ 6), and cell-autonomous function of Cyclin B for GSC divismaller than their heterozygous siblings (118.7 Ϯ 12.8 sion. In contrast, two other G2 cyclins, CycA and nm, n ϭ 10). Furthermore, a CycB 2 ovary contains only CycB3, are also expressed in PGCs and GSCs, but 39 Ϯ 28 (n ϭ 10) PGCs, as compared to 152 Ϯ 38 (n ϭ overexpressing CycA cannot rescue the CycB mutant 10) in a wild-type ovary ( Figure 2C ), even though the defects. These results indicate that the requirement mutant PGCs are morphologically normal (Figures 2A of CycB for PGC and GSC divisions unlikely reflects and 2B). These data suggest that the proliferation of the insufficient level of G2 cyclins in the CycB mutant PGCs is severely affected without CycB. To determine but is in favor of a distinct function of CycB in these the cell cycle defect that underlies PGC hypoproliferacells. Our Figure 1A) . in the Ovary In third instar larval ovaries, CycB protein is present at To follow the fate of PGCs in the CycB mutant during various levels in PGCs, presumably reflecting the subsequent oogenesis, we examined the germline of asynchrony of the PGC cell cycle (Figures 1C-1E ). CycB the newly eclosed CycB 2 mutant females. 47% of the is also present in all somatic cells of the gonad except mutant ovarioles are completely devoid of germ cells for postmitotic cells such as the forming terminal fila-( Figure S2B ), whereas 35% of mutant ovarioles contain ment and cap cells (Figures 1C-1E) .
only a few germ cells ( Figure S2C ). The remaining 18% In the adult ovary, a GSC divides asymmetrically to contain a few differentiating germline cysts and occaself renew and to produce a differentiated daughter cell sionally a few egg chambers ( Figures S2D and S2E ). 7] ), we examined the defect of third instar larval and young adult CycB at day 8 after clonal induction, whereas CycB 2 mutant GSC clones were present only in 11% Ϯ 0.6% (n ϭ 231) mutant testes by staining with the anti-VASA antibody for germ cells and anti-1B1 antibody for spectrosomes of ovarioles, 52% of the wild-type level (Figures 3A-3C) . At 14 days after clone induction, although wild-type GSC and fusomes. At this time, a wild-type testis contains not only GSCs but also many differentiating germline clones were present in 34% Ϯ 6.8% (n ϭ 155) of the ovarioles, CycB 2 mutant GSCs were present in 7% Ϯ cysts up to the spermatocyte stage ( Figure 4A ). In contrast, the CycB 2 mutant testis contains few or no GSCs 4.2% (n ϭ 118) of the ovarioles, only 20% of the wild-type level. This increasing difference after clone induction and only a small number of germline cysts ( Figure 4B ). By the adult stage, the wild-type adult testis contains a indicates that CycB mutant GSCs are progressively lost during oogenesis. full complement of germ cells ( Figure 4C ), whereas the adult CycB 2 mutant testis contains only a few germ cells The above conclusion is further supported by measuring the clone size of GSCs in wild-type and CycB mu-( Figure 4D ). These results indicate that CycB is required line may require distinct cell cycle components for their divisions. It has been reported that maternal CycB mRNA is enriched but translationally repressed in mi-
Figure 2. CycB Mutant PGCs Arrest at the G2 Phase in Larval Ovaries (A and B) Confocal images of a wild-type and a CycB 2 mutant third instar larval ovary, respectively, stained with anti-Vasa (green) and anti-1B1 (red) antibodies. (C) The number of PGCs in wild-type (WT) and CycB mutant ovaries (ovary, n ϭ 10). (D-G) Wild-type (D and F) and CycB 2 mutant (E and G) third instar larval ovaries stained for PH3. Germline cells are distinguished from somatic cells by their large and round nuclei (nucleus staining not shown). TF region is outlined in (D) and (E). In wild-type ovaries (D), mitotic PGCs are readily detected at prometaphase (pm), anaphase (a), and telophase (t), whereas in CycB 2 mutants (E), most of PGCs are arrested at G2 phase with prominent nuclei displaying punctate PH3 staining (arrows). (F) and (G) are high-magnification views of a prometaphase PGC in wild-type (F) and a G2-arrested PGC in CycB 2 mutant (G) ovaries. The bar in (A) is for (A), (B), (D), and (E); the bar in (F) is for (F) and (G).

